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Introduction
The Rio São Francisco basin is the third largest Neotropical drainage and is enclosed in an area of more than 630.000 km 2 (Sato & Godinho 1999) . Its ichthyofauna began to be studied in the late XVIII and early XIX centuries, with descriptions of a few new species from this basin, culminating in the classic work by Lütken (1875) on fishes from Rio das Velhas, one of the main tributaries of the Rio São Francisco (Britski et al. 1984 , Britski 2001 . In recent times, ichthyological surveys have yielded a little more than 180 fish species occurring in the drainage, most of them belonging to the orders Characiformes and Siluriformes (Britski et al. 1984 , Sato & Godinho 1999 , Alves & Pompeu 2001 , Costa 2002 . Even though the ichthyofauna of Rio São Francisco has been studied for more than 200 years, new species from this drainage are still being described nowadays and the taxonomy of certain taxa is far from being totally resolved (e.g., Lima & Britski 2007) .
More than 20 species of Brazilian subterranean fishes are known to present the classical troglomorphisms related to the hypogean life, i.e., reduction of eyes and/or pigmentation at least at some degree beyond that observed in their epigean (surface) congeners, indicating a troglobitic (exclusively subterranean) status. In addition, several non-troglomorphic fishes have also been recorded in caves, being either troglophilic (species able to establish self-sustained populations both in epigean and in subterranean habitats), trogloxenic (found in both epigean and subterranean habitats, but each individual must return periodically to the surface in order to complete its life cycle) or accidentals (Bichuette & Trajano 2003) .
Because the primary criterion to classify subterranean organisms into those categories is distributional, the occurrence also in surface habitats precluding the troglobitic status, a first step to determine the troglobitic, troglophilic or other condition for organisms found in hypogean habitats is the comparison with the local epigean fauna. Therefore, an ichthyofaunistic survey in several epigean water bodies was conducted in May 2007. Herein we present the results of ichthyofaunistic surveys in hypogean and epigean water bodies in the Serra do Ramalho karst area and adjacencies, Bahia State.
Study Area
The Serra do Ramalho karst area is situated in southwestern Bahia State (BA), Middle Rio São Francisco basin (Figure 1 ). According to Köppen (1948) , the climate is defined as tropical dry, "Aw" type, characterized by a dry winter (March to October) and an annual precipitation around 640 mm (Instituto Nacional de Meteorologia/ INMET, http://www.inmet.gov.br/html/clima/mapas/?mapa=prec). The native vegetation of the region consists of Caatinga (mesophytic and xeromorphic forests), interspersed with Cerrado (a savannah-like vegetation). The Serra do Ramalho is dominated by a plateau formed by carbonatic (limestone) rocks of the Bambuí Group (Auler et al. 2001) . This plateau extends for kilometers and forms large cave systems in the region, distributed in two sections, the lower plateau, to the south, and the upper plateau, to the north. The caves focused in this work, Enfurnado Cave (13° 38' 45.47" S and 44° 12' 7.11" W) , on the upper plateau, and Água Clara (13° 48' 2.83" S and 43° 57' 4.76" W) and Lapa dos Peixes (13° 49' 21.78" S and 43° 57' 24.39" W) caves, on the lower plateau, are formed basically by river conduits (large in the Enfurnado and Água Clara and small in Lapa dos Peixes). These conduits are subject to accentuated decrease in the water level along the dry seasons, resulting in a strong seasonality in the ecosystems dynamics.
Epigean (surface) localities: Six different epigean localities were sampled for fishes and are numbered below. All collection sites were sampled during the daytime, and localities 2, 3 and 5 were also sampled during sunset. 
Methods
Collections in epigean sites were carried on using hand nets, trawl seines, cast seines and gill nets of various sizes and small meshes, during one 12 days long field trip, in early May, 2007. Although different localities were not accessed with exactly the same methods, effort was made in order to sample all habitats in each location. Fishes were killed by over-anesthesia in a solution of benzocaine, fixed in formalin 4% and later transferred to ethanol 70%. Specimens were identified to the species level whenever possible and deposited in the ichthyological collection of the Museu de Zoologia da Universidade de São Paulo, São Paulo state (MZUSP). The relative frequency of the species was calculated in terms of number of individuals of each species in relation to the total collected, expressed in percentage. The species were then classified into four categories, according to their abundance: rare species, less than 1% of relative abundance; uncommon species, 1-6% of relative abundance; common species, 6-12% of relative abundance; very common species, more than 12% of relative abundance.
Collections in caves were made using hand nets and minnow traps baited with bovine liver. Specimens for taxonomic and anatomical studies were killed and preserved according the procedures described above for epigean fishes. Table 1 . List of species recorded in the Serra do Ramalho. Families are presented in systematic order following Reis et al. (2003) , species in alphabetical order within each family. Troglomorphic species are highlighted in bold. Localities: Epigean: 1 -Rio Itaguari; 2 -Rio Correntes; 3 -Rio Formoso; 4 -Riacho Lagoa Grande; 5 -Riacho do Morro Furado; 6 -Dam in Riacho Verde; Caves: 7 -Gruna do Enfurnado; 8 -Gruna da Água Clara; 9 -Lapa dos Peixes. Tabela 1. Lista das espécies registradas na Serra do Ramalho. Famílias apresentadas em ordem sistemática segundo Reis et al. (2003) e espécies em ordem alfabética em cada família. Espécies troglomórficas destacadas em negrito. Localidades: Epígeas: 1 -Rio Itaguari; 2 -Rio Correntes; 3 -Rio Formoso; 4 -Riacho Lagoa Grande; 5 -Riacho do Morro Furado; 6 -Represa em Riacho Verde; Cavernas: 7 -Gruna do Enfurnado; 8 -Gruna da Água Clara; 9 -Lapa dos Peixes.
Táxon
Locality Epigean Caves 1 2 3 4 5 6 7 8 9 Neotrop., vol. 8, no. 4, Out./Dez. 2008 ichthyofauna in the presently studied area may be considered rich and well representative of the original one, worthy strongly of conservation efforts.
Subterranean ichthyofauna
Eight species were recorded in caves of Serra do Ramalho (Table 1) , including six non-troglomorphic (Prochilodus costatus, Astyanax bimaculatus, Astyanax fasciatus, Hoplias malabaricus, Rhamdia sp. and Pimelodella sp.) and two troglomorphic (Rhamdia enfurnada and Trichomycterus sp. n., as in the list above).
Troglomorphic catfishes have been previously found in two cave systems in the Enfurnado karst area: the heptapterid Rhamdia enfurnada, from Gruna do Enfurnado, its type-locality and only known habitat, at the upper plateau of the Serra do Ramalho , and an undescribed species of Trichomycterus, occurring in at least two caves, the Água Clara Cave and a small vadose tributary inside the Lapa dos Peixes, in the lower plateau. Therefore, we concentrated our studies on these caves. The absence of records of such fishes in surface water bodies supports their status as troglobites.
During the rainy season, a large stream crosses the Gruna da Água Clara and, after a winding open air reach of about 4 km, it enters the main conduit of the Lapa dos Peixes, also crossing it and flowing in the direction of the Rio São Francisco. On these occasions, many fishes from the large epigean Rio São Francisco tributaries go upstream, entering both caves, in a phenomenon locally called "arribada" (which means the act of "going up"). When the dry season comes, the stream partially dries up, leaving isolated pools inside the caves where the fish are trapped; it is a local tradition to capture these fish to eat. After a collection in two of these pools near the main entrance (stream sinkhole) of the Lapa dos Peixes, carried out in September 2007, the following species were sampled: Astyanax bimaculatus (1 specimen), Astyanax fasciatus (10 specimens), Prochilodus costatus (2 specimens), Pimelodella sp. (1 specimen) and Rhamdia sp. (2 specimens). It is noteworthy that no Pimelodella or Rhamdia catfish were captured in the epigean habitats in the Serra do Ramalho, BA.
Troglomorphic Trichomycterus catfish were observed only in a small vadose tributary inside the Lapa dos Peixes, isolated from the main conduit at least during the dry seasons. A few Pimelodella and one Rhamdia small specimens were also repeatedly found in this tributary. These individuals were probably originated from the main conduit populations, which reached the tributary during exceptionally high waters and became stranded when the water returned to the normal level. Although the subadult Pimelodella catfish survived during several months in good physical conditions, probably feeding in the cave, they eventually disappeared from the tributary.
In Gruna do Enfurnado, in addition to the troglobitic Rhamdia enfurnada, some dozens of normally eyed and pigmented individuals of Hoplias group malabaricus were regularly observed. The generally good physical condition of these fish and their permanence in the same sites during months or even years indicate that they are feeding, and possibly also reproducing in the cave, since small specimens were also seen. This, allied to the apparent isolation of the subterranean drainage, indicates that these erythrinids may be troglophilic in the Gruna do Enfurnado.
Updated lists of Brazilian troglobitic and troglophilic fishes are presented respectively in Tables 2 and 3 , with data on localities and habitat types (according to Trajano 2001) . So far, 24 subterranean troglomorphic fish species have been recorded in Brazil. Among these, six occur in drainages belonging to the Rio São Francisco basin in Minas Gerais and in Bahia States (Table 2) : Stygichthys typhlops, Trichomycterus itacarambiensis, Rhamdiopsis sp. from
Results and Discussion

Epigean ichthyofauna
The list of species recorded in the Serra do Ramalho is presented in Table 1 . A total of 725 specimens of 44 species were sampled at the epigean collection sites. Three species were collected in five different localities (Astyanax bimaculatus, Astyanax sp., and Characidium sp.) and two were collected in four distinct localities (Bryconops cf. affinis and Leporinus sp.). All other species were collected in three or fewer localities. According to the relative abundance, two species were considered very common (Bryconops cf. affinis and Astyanax bimaculatus, 18.2 and 14.9%, respectively), two species were considered common (Astyanax sp. and Characidium sp., 8% and 6.8%, respectively), 15 species were considered uncommon and the remaining 25 species were considered rare, i.e. occur in less than 1% of relative abundance. In addition, three non-troglomorphic species were sampled only in caves (Astyanax fasciatus, Rhamdia sp. and Pimelodella sp.), but they are likely to occur in the surface as well.
Among the 49 species herein listed for Serra do Ramalho area, one, Tilapia rendalli, is an exotic species introduced from Africa. All the identified species were previously reported to Rio São Francisco basin, although some of them are not referred to occur in the drainage according to recently published catalogues (Reis et al. 2003 , Buckup et al. 2007 . This is the case of Bryconops cf. affinis, the most common species sampled in the present work and which is restricted to the coastal streams of the Guyana shield according to Reis et al. (2003) , and of Rineloricaria sp., which is not referred as occurring in Rio São Francisco basin in the catalogues (Reis et al. 2003 , Buckup et al. 2007 ). Nevertheless, they both have been previously reported for the drainage by Sato & Godinho (1999) , the former under the name Creatochanes affinis, a junior synonym (Géry 1977) . Rineloricaria sp. was also registered by Alves & Pompeu (2001) in this drainage, while Sato & Godinho (1999) cited two other species, R. lima and R. steindachneri.
The most diverse family in this survey was Characidae, with 19 registered species representing almost one half of the whole fauna sampled. Besides Characidae, two other families have a large number of species in the Rio São Francisco basin, the siluriform family Loricariidae (Sato & Godinho 1999 , Alves & Pompeu 2001 with only four species sampled in the present study, and the cyprinodontiform family Rivulidae (Costa 2002) , which was not sampled in this survey, although efforts were employed by including temporary ponds in the sampled points.
Fifteen among 49 sampled species, approximatelly 33% of the diversity accessed, were not identified to the species level. Four other species were not securely identified, receiving "cf." in their identification which indicates that the taxonomic knowledge about these taxa is still not well developed. Lists of species published in recent times also present many taxa identified only to the genus level (e.g., Sato & Godinho 1999 , Alves & Pompeu 2001 . The relative large number of unidentified taxa reflects undescribed or poorly known species. Either way, these taxa reinforce the need for further systematic investigations regarding the fishes from Rio São Francisco basin.
The 47 non-troglomorphic species recorded after a few collections in the Serra do Ramalho represents a little more than one fourth of the total registered in the literature (Britski et al. 1984 , Sato & Godinho 1999 , Alves & Pompeu 2001 , Costa 2002 for the whole Rio São Francisco basin. Our collecting localities were all relatively well preserved, even those near Santa Maria da Vitória town, where people use to bath and wash clothes. Therefore, the http://www.biotaneotropica.org.br http://www.biotaneotropica.org.br/v8n4/en/abstract?inventory+bn00708042008
Biota Neotrop., vol. 8, no. 4, Out./Dez. 2008 Table 2 . Updated list of Brazilian troglobitic fishes, with localities (karst area/county, State) and types of habitat (Trajano 2001) . Based on Trajano (1997 Trajano ( , 2003 , and new records confirmed (marked with one asterisk). Tabela 2. Lista atualizada das espécies de peixes troglóbios no Brasil, com localidades (área cárstica ou município, Estado), bacias hidrográficas e tipos de hábitat (Trajano 2001) . Baseado em Trajano (1997 Trajano ( , 2003 , Trajano (1997 Trajano ( , 2003 ; ***cited as Trichomycterus sp. 3 in Trajano (2003) ; ****L. M. Cordeiro, pers. comm.. (2008); and *****cited as "new genus" in Trajano (1997 Trajano ( , 2003 (Table 3 ).
